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Exective Summary

The purpose of the Mountain Line @emand Feasibility Studygn-DemandStudy) is to analge the
cost, considerationsand benefits of implementing an o@emand program within the Mountain Line
boundary. Ondemand transportation is defined as a
flexible, realtime hailed transportation option which | coaAlLS OF STUDY:
utilizes emerging technologies and private sec
partnerships.As new mobility service providerdisrupting
transportation services with cutting edge technology
emerge, there is a growing trend for public transit agencies q
to partner with these private companies to enhance publi
transit. Such partnerships tend to focus on owlemand
services that can be hailed in retime such as subsidizing
Transportation Network Companies (TNC), like Uber and
Lyft, trips to connect to a transit stop or implementing ar
in-house microtransit program through a software
partnership that allows agency vehicles to be summoned
on-demand.

i To provide a coskffective
solution in areas along low
performing routes
Toprovide a level of service
where there is currently no
fixed-route transit, both
spatially and temporally
1 To provide a first mildast
mile connection to fixed
route

)

Chapter 1: Introduction 8 Provides information on thepurpose of this studytypes of ordemand
strategies researchedthe benefits of implementing ondemand program, and applicabiity of these
strategies Ondemand transportation can complement a fixetbute transit system by helping fill
transportation gaps, such as arfit mile-last mile connection, serve suburban or rural areas where fixed
route transit is not warranted, or prode late-night or weekend service when fixeute transit
ridership is low. In areas that are dense and have linear streets, fixede is still the most cosefficient
way to move people from one place to another. @emand transportation should notreplace high
ridership routes.

Chapter 2: OnDemand Strategies 8 Provides information on the two main owlemand strategies:
microtransit and partnership withTNCs Microtransit isIT-enabled, multipassenger transportation
service that serve passengers usg dynamically generated routes to maximize ridership and
productivity. There are a variety of private companies that partner with transit agencies to provide this
service through a spectrum of operation models, from softwamaly to a turnkey solution.TNCs, such

as Uber and Lyft match passengers with vehicles via a mobile app and website.

Chapter 3: Performance Analysis- This section includes three different analyses which feed into the

program design of an omlemand strategy. The first part analyzesGMF L 9 AF  #oMtE systeh > AP =<
and identifies low performing routes and sections of routes to understand if andemand system

would be more costeffective than providing fixeeroute in these areasThis analysis demonstrated that

for the Thorpe Looparea, an ordemand program can be more cost efficient than fixedute and

provide a higher level of service.

The second part of this chapter includesgeographic analysis which identifies areas within Mountain
*AF=AK : GMF<9JQ O @4rdnsit sérvide ahdasseddek dravdt patbes ahdnurBb@r of
trips to and from these areasThe geographic analysis shows that University Heights, Country Club
Estates, Industrial Drive and Doney Parkare the areas where cdemand transportation are
recommended for further analysis.



Lastly,a temporal analysis which identifiethe time gapin which of no transit serviceas provided by

Mountain Line from about 10:30 p@5:45 am. Furtheanalysis shows that the period from1lpm &3

am on Friday and Saturdahas the highest concentration of vehicle trisML KA<= G> +GMFL9A
current service hoursThese results indicate that this time period would be the priority to fill a temporal

gapwhen there isno transit service. If funding allows, the program wiol expand to other days of the

week.

Chapter 4: Program Designd The setion incorporates the data results from Chapterahd designs an
on-demand program whichaddresses a&pecific goaidentified in Chapter 1

Goal 1: Provide a cosffective solution in areas along low performing routeBhorpe Loop is the one
areain the Mountain Line system where there are more benefits than challenges to streamlining a low
performing route with an ordemand solution. It is ecommended that this program will use the
microtransit strategy with one dedicated vehicle during Route 5 service hours and will rely on utilizing
Mountain Lift paratransit vehicles that are in service to supplement the service.

Goal 2: Provide a level skrvice where there is none, either spatially or temporally. This chapter has
two different onrdemand programs to meet this goah Late-Night program anda program in Doney
Park.

The LateNight zone will cover Flagstaff city limits and run frorh gm & 2:30am Fridays and Saturdays.
Since Mountain Line currently does not run service during this time, a pali@hership can be the first
phase to understand demand and travel pattern$o receive the LatdNight TNC subsidythis study
recommends it byrequired that a passenger must use fixadute for one part of their journey. For
example, using the bus to get to work but then using a TNC to get home when the-fogd is no
longer running.

Doney Park is an area that is outside of Flagstaff city limitst #t@uld be considered for an edemand
program.However, through additional analysis, Doney Park is not recommended at this tiRueading

for this program poses a challenge since it is outside of Flagstaff city limits. Due to the large service area
and hich ridership numbers, Mountain Line would need -34 dedicated vehicles in the arefor
microtransit. This equates to over $700,000 in operating costs and Mountain Line would need to buy
additional vehicles.

Goal 3: Providdirst mile-last mile connectionto fixed-route. Based on results from geographic gaps in
Chapter 3University Heights and Country Club/Industriate two areas where a first millast mile on
demand programcould be implemented

The hills and narrow roads ithe University Heights neighorhood are challenging for a 4fbot bus to

safely navigate. Connecting people from University Heights to Routes 4, 14, and 10 is a viable option for
a first mile-last mile solution since there are three differefiked-route options. It is recommended tlat

this program utilizes the microtransit strateggince it is about $70,000 less than a Tp&Etnership.

The second ordemand zone includes the Country Club neighborhood and Industrial Drive area north
of 140 and south of Route 66 and the railroad tkac The ondemand solution could be delivered
through either the TNC or microtransit strategy since the overall program costs are similar for both
programs. Microtransit has advantages and is the recommended strategy since it is operatieduse,
there ismore ownership of the program, and there are Mountain Lift vehicles thiakup and drop-off

in the area.



Chapter 5: Implementation - Provides recommendations and phasing of the @emand programs
analyzed in thisOn-DemandStudy. The phasing recommendations are based on the need, readiness,
and feasibility of the program. This chapter also provides a fixaar budget, policy considet@ons,
federal requirements, and marketing suggestions.

The first priority is to have a demonstration in the Thorpe Loop area. Then it would be-Nagét,
followed by University Heights and then Country Club/IndustriBloney Park is not recommended at
this time. Funding for this program poses a big challenge since it is outside of Flagstaff city limits. In
addition, TNC availability in Doney Park is another issue that would need to be addressed before the
program is implemented.

The following is a fiveyear budget to implement the ordemand programsFunding these programss
achallenge since therer limited new revenue opportunities. Publiprivate partnerships is a potential
revenue source to fund these programs. Otherwise, according to peer citgassh, majority of agencies
used local funds to pay for cdemand programs. The local funds include savings from eliminated fixed
route serviceandlocal sales tax

Fiveyear budget for oademand programs

Year 1 Year 2 Year 3 Year 4 Year 5
Program Thorpe Loop | Thorpe Loop, | Thorpe Loop, Thorpe Loop, Thorpe Loop,
implementation Late-Night Late-Night, Late-Night, Late-Night,
University University University
Heights Heights, Heights,
Country Country
Club/Industrial Club/Industrial
Annual $169,670 $300,476 $598,743 $979,278 $979,278
Operations
One-time $35,000 N/A N/A N/A N/A
software start -
up costs
Annual $9,000 $9,000 $27,000 $54,000 $54,000
Technology
fees
Fleet Costs*If $160,000 N/A $320,000 $480,000 N/A
Mountain Lift is at
capacity
Total Cost $373,670 $309,476 $945,743 $1,513,278 $1,033,278

The On-Demand Study also includes a variety of policy considerations, including fare structure,
payment options, Title VI implications, wait times, and piakp policies. There is also information on
federal requirements including drug and alcohol testing requirementsmericanswith Disabilities Act
(ADA), andNational Transit Database (NTDBgquirements.

Marketing is also a crucial part of implementing an-alemand program. Based on peer research, one
of the top lessons learned from other edemand programs is to have a robust marketing plan. This
includes tabling events to teach people how to use the app, flyers in the mail, social media, lunch and
learns, and advertisement on websitesTheOn-Demand Study provides messaging ideas and targeted
marketing information.



Chapter 1: Introduction

As nav mobility service providerddisrupting transportation services with cutting edge technology
emerge, there is a growing trend for public transit agencies to partner with these private companies to
enhance public transit. Such partnerships tend todus on ondemand services that can be hailed in
real-time such as subsidizing Transportation Networ
Companies (TNC), like Uber and Lyft trips to connect to] &OALS OETUDY:

transit stop or implementing an irhouse microtransit i To provide a costeffective
program through a software partnership thaallows agency solution in areas along low
vehicles to be summoned oxdemand. Ondemand performing routes
transportation is defined as a flexible, redéime hailed 1 To provide a level of service
transportation option which utilizes emerging technologies where there is currently no
and private sector partnerships. fixed-route transit, both

spatially and temporally
To provide a first milelast
mile connection to fixed
route

The purpose of the Mountain Line @emand Fasibility
Study ©OnDemand Study) is to analyze the cost T
considerations and benefits of implementing an eslemand
service within the Mountain Line boundary.

BENEFITS

Ondemand transportationhas a variety of benefits for the customer, including reducedittimes and
increasad mobility options. It can also help reach communigoveragegoals, such as providing some
level of service in an area that does not have any. Figure 1 shbe benefits from the customer
perspective, transit agency perspective, drshared benefits.

Can reduce wait times

Provides service to fill
transportation gaps

Customer
service first
approach

Can be more cost-
efficient than fixed route

Increases convenience
and flexibility

Address
community

transpo:ltatlon Promotes an integrated
needs transportation system

Enhances travel
options, reduces
reliance on a car

Figurel: Benefits of ODemandTransportation



APPLICABILITY

Ondemand transportation can complement a fixetbute transit system by helping fill transportation
gaps, such as #rst mile-last mile connection serve suburban or rural areas where fixeolte transit
is not warranted, or provide latanight or weekend service when fixemute transit ridership is lowln
areas that are dense and have linear streetsxdidroute is still the mostcost-efficient way to move
people from one place to anothe©n-demand transportation should not replace high ridership routes

Best uses include:

T

1
1
)l

Connections to bus stops and transit hubs
Provide service during offpeak hours
Service in lowdensity areas or suburban neighborhoods

Replace low performing fixedoutes

Figure2: Jersey City edemand service with Via. Source: 6sqft.com



Chater 2: On-Demand Strategies

There are two main oslemand strategies to choose frommicrotransit and partnership with
transportation network companes (TNCs) The following provides information on the types of
operation models and applicability of each strategy.

MICROTRANSIT

The Federal Transit Administration (FTA) definesicrotransit as IFenabled, multipassenger
transportation service that serve passengers using dynamically generated routés maximize
ridership and productivity. The rides are realime hailed through a smart phone app This
transportation option is intended to increase passengeonvenienceby keeping wait times between 5
8 20minutes and reduces walking distances since it is a curb to curb program.

OPERATION MODELS

There are a variety ofrivate companies that partner with transit agencies to provide this service
through a spectrum of operation models, fromoftware only to a turn-key solution Hybrid operation
models also existwherein the private company can mvide software and vehiclesor software and
operations.

SOFTWARE

Most of the companiegffering microtransit servicesprovide the softwareonly operation model. This
includes both a passenger app and a driver app. The sofeniar the driver apwill dynamically route
drivers in reaitime to pick upriders in the most efficient manner. The software matches ridesgether
with similar origins and destinationscreatingshared rides. The driver haatablet that givesdirections

to pick up passengers.The ®ftware only model also includes asmartphone app and websitefor
passengerdo request rides some companies also provide a cailh option for people who do not have
a smart phone or would rather talk to a person to orderide. However, based on the peer cities, if the
app-based option is advertised and promoted, people tend to use the app sincestilts ina fasterpick
up. Through the app, the passengers can see where the vehicle is ifirealand the estimated wait
time.

Through thesoftware only model, the drivers, vehiclesand operations managementre all provided
by the transit agency. This provides the agency more contrbthe overall program, driver training,
customer service expectations, and vehicle maintenancAgencies canalso use underutilized
paratransit vehicles for microtransit service. this scenariq drivers do not need &ommercial Drivers
License CDD to operate a paratransit vanmaking iteasier to hire driverand expeditedtraining.

TURNKEY

The turnkey solution isan operation modelwhere the private company deploys and operates the
EA; JGLJ9FKAL K=JNA; = GF L @= 9 echnelogAesds as-w@Bdthey
drivers, vehicles, and operations management. This option can be more expensive thasdfieare
only model, and the agency has less contrditbe overall operations and program details. This solution
works best for transitagencies that do not have capacity to either repurpose existing vehicles or
purchase additional vehicles. In addition, if an agency is facing driver shortagés at managemenbr
dispatching capacity this solution can relieve some of the addedorkload of establishing a new
program. With the turn-key model, there needs to be Hmouse oversite of the program and

2@



management of the private company to ensure nhonly the success of the program, buthat it
complementstheL J 9 FKAL

EXAMPLES

The following table shows examples of private compantaat provide microtransit software this is not

9 ? = Fepu@pAdK in thd @rAmunity. F <

an exhaustive lisand was updated October 2018here is additionainformation in AppendixA

Tablel1: Microtransit service providers

TransLoc Routematch | Ecolane Via Transdev
Type of Softwareonly Softwareonly Softwareonly Software or Software or
service turn-key turn-key
provided
Cost for 6- 6-month pilot: 6 months pilot | N/A 6-month pilotis | N/A
month pilot $25,000 with 6 vehicles: $23,500, 12

(subsidized) $45,000 month for

$50,000 $44,000

Software Included in Included in $33,000 first $40,000 set up | $15,0®-
start-up pilot pilot year, 20% less | fee $35,000
costs the next year
Reoccurring 1-5 vehicles $1,000 per $800 per $700 per Depends on
software $500 per vehicle per vehicle per vehicle per partnership
costs month, 610 month month month agreement

$450 per month
Turn-key cost | N/A N/A N/A $4549 perhour | Call center
per hour $1.80 per call.

$28$33 per
hour

Order rides Both Both Both Both Both
through app
and phone
option
ADA vehicle Softwareonly Softwareonly Softwareonly Yes Yes
option
Provide data | Yes Yes Yes Yes Yes
Payment No? Yes Yes Yes Yes
through app
Integrate No? Yes Yes Yes Yes
fare with
Mountain
Line

TRANSPORTATION NETRMGCOMPANY (TNC)

Transportation Network Compaies (TNC) such as Uber and Lyft have provided d@sed ride
sourcing services in U.S. cities since 2012. These companies match passengers with vehicles via a
mobile app and website. These services are also known as-higiéing and ridesharing.



TRANSIT HATNERSHIPS

When TNE€ began expanding in U.S. citiest was uncertain if this new service would complement
transit or detract from ridership growth. Several transit agencies partnered with TNCs directlyyto
and understandthe relationship between trandiand this new technologyThe primarymotivation for
transit agencies to partner with TNCs imgde demonstrating innovation, increasing mobility faxisting
and new transit cistomers, and improving cosgfficiency. TNC companies are motivated by attraat
new customers and demonstrating efforts to solve logabbility challenges Many of the partnership
with TNCs hae been in the form ofigencies subsidizing TNC trips within a certain area or time of day
to fill in transportation gaps2 9 P A A K h@énNtifizedidprowide a caskonly and caltin option.

COMPARING STRATEGIES

Both a TNC partnership and microtransit program are best used in areas and/or times of day when
there is low fixedroute ridership, such adate-night service or serving a suburban neighborhood.
However, there are two major differencdsetweenthe on-demand solutiors. The first diference is
program oversight and management. Transit agencies have less control with a TNC partnership in terms
of vehicle type, drivers, and data sharingowever, these programs run more like a tukey since there

is less staff needed and utilizes exisgj vehicles. Ahallenge with a TNC partnership is the availability
of data. TNCs have been hesitant to provide trip data, including origin and destination data, due to
concerns overprivacy and public record requests. The second difference is the cossarlice.
Microtransit operationsare often budgeted using cost per houtike traditional fixed-route services.
TNC partnership are subsidizng trips and therefore budgeted using cost per trip. Depending on the
estimated ridership,a servicemight be morecost efficient throughone of the ondemand strategies,
but not the other.

PEER CITY RESEARCH

Peer city research was conducted to understand the types ofdemand programs that are being
implemented around the country. Researchingow these programsare being implemented, lessons
learned,and successes associated with the servecis pertinent to the development of thi®n-Demand
Study. Additional information about the research can be found in Appendix F.

Fourteen different ondemand programs were researched; six of those were TNC partnerships iy
were microtransit programsFrom the research conducted, 47&e first mile-last mile programs, 40%
of the programs serve areas with no or limited transérsice, and 13%re programs to fill lae-night or
weekend service gaps.

Thereare four main lessons learned from the peer city research. The fssharketing. It is important

to create a robust plan, educate customers, and use both traditional outreach methods and social
mediato promote the program Second is demand. Many of the programs had more demand than
predicted, which causes difficulties with ait times and budget. It is important to be flexible and track
the program daily, especially during the beginning of implementation. The third lesson learned is to
have a pilot or demonstration. It is important to test and make adjustment often. Lastlglésning. Be
clear on the goals to help design the program. The agencies researched include:

City of Phoenix | San Joaquin Regional Transit District | Capital Metro | Pinellas Suncoast Transit Authority | N
Transit District | York Regional Transit | City of Arling{dGwinnett County Transit | Harvard University |-Valley
Wheels | City of Monrovia | Valley Regional Transit | Dayton RTA| Marin TrRmsiAfbor Area Transit Authority



Chapter 3: Performance Analysis

This section inclués three different analyses which feed into the program design of andemand

strategy. The frst part analyzest GMF L 9 AF  #oAtE syAtéin andAitentifies low performing

routes and sections of routes to understand if an-diemand system would be more cosffective than

providing fixedroute in these areasThe second part i® geographic analysis which idéifies areas

OAL@AF +GMFL9AF *AF=AK : GMF<9JQ 0@=J= L@=J= ; MJJ=1I
and number of trips to and from these areaghis analysis is to understand first milast mile

connections in Flagstaff.Lastly, a temporal analysisis conductedwhich identifies time gaps of no
LIJ9FKAL K=JNA; = OAL@AF +GMFL9AF *AF=AK KQKL=Ejg

LOWPERFORMINROUTES

Figue3K @GOK +GMFL9AF *AF=AK 9N=J9?2= 0==C<9Q : G9J<AF
yellow, has the lowest ridership in the system. In addition, the Thorpe area, known as Thorpe Loop has
additional concerns for the system since it increases the ridené¢ by 8 minutes or more for the
passengers who are traveling downtown. Another section with low ridership is on Routaldg

Average
Daily Boardings
at Stop Pairs

October 2018
Weekday
All Day (6AM - 10PM)

Categories b i '. i : ‘  " O g raign
@ Bottom 25% (0 - 10) ) I ) -

@ Middie 50% (10 - 50)

@ Top 25% (50 - 2000)

Boardings Grouped by Location
848
487 408

230 216 196 188 138 133 o
ol . | BN B T

£ N

Figure3: Average Daily Boardings October 2018



in the top and middleof the ridership categoriesmaking itchallengingto reasonably cut the routeat

the same time CowntrQ

I DM: AK DGO

<=FKALQ 9Fc<

; @ixed-Muitd_bGsM K

to travel through the neighborhood. Therefordt is possible to congler an orrdemand program
meeting new service area goatbat would drop passengers at these low performing bus stops and
increase their productivity. See Chapter 4 for more information.

Table 2 represents the three areas in the Mountain Line system which are low performing. The cost

estimates for the microtransit and TNC partnerships are for wait times of 15 minutesess The
estimated cost for microtransit uses a cost per haofi$50.71 which incorporates FY20 budgeted wages

for an operator and operations and maintenance of a paratransit vehicle. To determine the number of
vehicles neededor microtransit, estimated ridership and size of the area is heeded. More information

on estimated rideship and areasizeis in Chapter 4: Prograresignand AppendixB andE The cost
estimates for TNQpartnership subtracts $1.25cost of a onevay Mountain Lift ticket,from the
estimated Lyft trip in the area hitps://www.lyft.com/rider/cities/flagstaff-az) and multiplies that
number by estimated ridership in the area. More information on estimated ridership can be fannd
AppendixB. Thefixed-route costs are for 18ninute frequency to show comparative cosend utilizes

cost per hour of $63.51.

Thorpe Loop is the only area that can be reasonably cut from the rest of the route and have an on

demand service serve that area cosffectively. The Soliere/Country Clulwill be further analyzed as a
first mile-last mile solution since the route cannot be reasably streamlined.

Table 2: Low performing areas in Mountain Line's system

Route 5 Thorpe Loop Soliere/Country Club
Fixed-route existing $440,700 $58,300 $94,700
frequency
Fixed-route cost (15 | $997,600 $181,100 $253,500
mins)
Microtransit $1,149,336 $169,670 $300,989
TNC Partnership $1,505,244 $130,031 $150,282

Other Considerations

Route 5 has high enough
ridership that it would
take 6 microtransit
vehicles to serve this
area, increasing costs.

Route 5 would be 35 min
runtime, save passngers
8 minutes going
downtown.

Better for a firstmile-last
mile program since route
cannot be reasonably
cut.

GEOGRAPHIC GAPS

WITHIN FLAGSTAFF

Transit is a valued part of Flagstaff's mobility culture, as demonstrated by the dedicated transit tax that

J G9 <

was first approved in 2000 for ten years, increased in 2008, and renewed in 2016 with a sunset in 2030.
This transit taxhas an integral role in preiding fixedroute services in Flagstaff. However, there are
several areas in Flagstaff which are not conducive to fixedte due to the street configuration, lack of
connectivity within the area, antbr low densities. Microtransit and TNCs can potentiaterve these
areas better than fixedoute because they can be more responsiamd can cover a larger area
increasing the potentiatider pool.

As shown in Figure4, there are several areas within Flagstaff city limits which are outside df%amile
walk shedfrom existing bus stopsThis map is developed using the road netwgskoviding a realistic



view intowhere people can walk to stops taccesthe Mountain Line systenBlue areas are those that
are served while grey are nofireas of Flagstaff that do not currently have transit service are analyzed
in Table 3

P—d

MACOURNTALN LIME Cheshire

Christmas
Tree
Estates

Flagstaff
Industrial
Park

Quarter Mile Walk Buffer

Mountain Line Coconino
& Estates
Transit System
® Bus Stop
— Route 2
— Route 3
Route 4
— Route 5

McMillan;
Mesa !

Sunnyside
Elk

Run
Switzer
— Route 7 idge Mesa
— Route 8

— Route 10
~ Route 14

— Route 66

Country Club
Estates

@ Downtown Connection Center

@ Mall Connection Center

University
Heights

Pine Canyon
Ponderosa

Source: NAIPTA, City of Flagstaff Trails

City of Flagstaff

Figure4: Quarter Mil&Valking She@uffer from Bus Stop

University Heights and Ruderosa Trails

University Heights and Ponderosa Trails are both residential suburban neighborhoods soutd®firh

the Flagstaff city limits. Both of these neighborhoods have low walkabitilystopssince many of the
roadsare circuitous anddo not connect to the main road Route 4 and 14 could be rerouted to serve
University Heights, but the narrow streets and hills make it difficult for afé6t bus to navigate the
roadsand the extra time would mean more buses would be needed to maintain existingleotservice

on the remainder of the routesr G MF L 9 A FYedar Ar&nsitfhlen identifies serving Pulliam Airport. If
Mountain Line starts to serve the airport, a route could go through Ponderosa Trails and serve that
neighborhood through fixedroute. Therefore, University Heights is recommended for more-damand
research and Ponderosa Trails is not.

Woody Mountain

Woody Mountainhas a mixture of low-income housing along Route 66, including Hidden Hollow
Manufactured Homes and Kit Carson RV Park.r&hare also housing communities along Woody
Mountain Pvbad, including Presidio in the Pine and Timber Sky Developmervttich are not dedicated



affordable housing This area is also home to one of W.L. Gore and Associate®ffites, a large

employer in Fhgstaff Serving this area with fixedouteisaF 9J =9 A<=FLA>A=YarAF +GM
Transit Planas Route 8 can extend to serve this areBherefore, this area is not recommended for

further on-demand research.

Pine Canyon

Pine Canyon is a lowensity suburban neighborhood adjacent to a golf course. This neighborhood
houses many vacation rentals and second homeasaking it likely a low riderBip area This
neighborhood also has circuitous roads which do not connect, causing difficulties for fis@de and
walking to and from bus stopsRoute 4 and 14 could be rerouted to serve this area, however this would
add 17 minutes of run time, decreas) the rider experience for existing riderSince this area has many
vacation rentals and second homes, it is not recommended for further-demand research.The

+ GMF L 9 A FYedr AransitARPkishews potential service along the new John Wesley Powedid. As
planning for and the roadway develops, the appropriate service type can bevaluated.

Country Club Estates

Country Club Estates is a large suburban, residential neighborhood. There is a golf course throughout
the neighborhood, with narrow, itcuitous roads. Currently Route 3 serves several apartment
complexes along Soliere AvenuBue to the size and road configuration in Country Club, walking to the
bus stopson Soliere Avenués not a convenient optiorior people living in the neighborhoodSince the

bus stops along Soliere Avenue have low ridership, it is recommended Country Club be analyzed further
for a first milelast mile ondemand program to bring more people to these existing bus stops.

Industrial Drive

Industrial Drive is home ta variety of human service organizations, including Flagstaff Shelter Services,

Hozhoni Foundation, and The Guidance Cent&his area is between Route 66 and the railroad tracks

to the north and 440 to the south, causing barriers to access existing si#rirhis is a major destination

>GJ EO9FQ G> +GMFL9AF * AF=AK EGKL NMDF=db%ccd8s H9KK-:=
Route 66 bus stopsTo serve this area through fixedute, a new route would need to be created

Therefore, this area is recomended for further ondemand research to understand the best way to

serve this are through an edemand program.

Flagstaff Pulliam Airport

Flagstaff Pulliam Airport is a popular destination in Flagstaffprovides flights to Denver, Dallas, and
Phoeni seven days a weelRarking is free at the airport, but the limited capacity provideballenges
for future growth.There is currently no public transportation that goes to the airpo®erving the airport
AK A<=FLA>A=< -Ye&r TranGiRldh laDaA & ea toAdd fixkdiute service Therefore, it is
not recommended to analyze this area further through an-demand program.

Table 3 below represents the areas in Flagstaff without transit sexvitevaluatesif these areas can be
served byan existing fixeegroute andestimatesthe added cost and run timéo reroute existing service
to servicethese areas. It also provides a recommendation if these arslasuld be researched further
for on-demand service.



Table 3: Serving Flagstaff areas with transit

University | Woody Pine Country Industrial | Flagstaff
Heights/ Mountain | Canyon Club Drive Pulliam
Ponderosa Estates Airport
Trails
Add onto Reconfigure | Extend Reconfigure | No No No
existing route Route 4 and | Route8 Route4 and
14 14
Length of route 2.52 mi 2.64 mi 4.31 mi 7.52 mi 6.25 mi 11.08 mi
Run time 11 mins 10 mins 17.3 mins 30 mins 25 mins 44 mins
Fixed-route cost | $114,150 $114,400 $161,700 $781,400 | $260,100 | $478,700
per year
Recommended Yes. Narrow | No.Easy to | No. Yes. Large | Yes. Low No. Large
for more on- streets, add onto Circuitous area, low | density, area,
demand difficult to existing roads, low density, area does | ridership
research serve with network, density. Area | circuitous | not need estimates
fixed-route | identified in | has many roads, service all | warrant
5-Year second difficultto | day fixed-route,
Transit Plan | homes and serve with identified in
to serve this | vacation fixed-route 5-Year
area rentals Transit Plan

OUTSIDE FLAGSTAFF

There are several neighborhoods outside of Flagstaff cityitsbut are within MomL 9 AF * AF=AK K=
boundary, which coincide with Flagstaff Metropolitan Planning Orgaation (FMPQ) These
neighborhoods are betweei® 8 10miles fromthe closest fixedroute bus stop Funding transit in these

F=A? @ GJ@GG<K 9J= <A>>A; MDL KAF; = +GMFL9MOR * AF=A|
demand service to these areas is evaluated in the table below, as it may be a good option to achieve
coverage and provide acas to the existing fixegloute system.

Kachina Village/ Mountainaire

Kachina Village and Mountainaire are leseensity to rural residential areas about 12 miles south of
Downtown Flagstaff Bothof these neighborhoods have circuitous roads, hilemd limited connection
points which are not conducive to transitt would require at least 2 microtransit vehicles to serthis
areato keep wait times at 18ninutes or better. The estimated ridership is low, -5 people per day,
resulting in a high cost per pagnger. TN@artnership would be difficult due to the availability of TNCs
in this area and high program costs since the average trip cost is $1Zférefore, this area is not
recommended to be served by an esemand program.

Doney Park

Doney Park is dow-density to rural residential area northeast of Flagstaity limits. Each house is on
a large plot of land and many of the roads do not connect, causing challerige transit routes. The
density in this area does not support transit, and the distanbetween each house would make bus
stop placement difficult as wellThis area is the closest proximity to a bus st¢®3 5 miles)and has
estimated ridership ofL20riders per day from Doney Park to the Flagstaff Malerefore, this area is
recommended for further ondemand research.
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Bellemont

Bellemont is an unincorporated community in Coconino County. It is located along Interstate 40 about
11 miles westorthwest of Flagstaff. Bellemont has small plot sizes and houses a variety of duplexes
and sinde-family homes. For transit access, many of the roads do not conneadoh other, limiting
walkability in the neighborhood. From downtown Flagstaff to Bellemont on thdQ, there are few
attractions along the corridorlt would require at least 2 micrmansit vehicles to serve this area to keep
wait times at 15minutes or better. The estimated ridership is low, %5 people per day, resulting in a
high cost per passenger. TNf2artnership would be difficult due to the availability of TNCs in this area
and high program costs since the average trip cost is $19T#terefore, this area is not recommended

to be served by an odemand program.However, Coconino County is developing a Bellemont Area
Plan, which encourages future dense development in this afdanitoring the development in this area

is recommended for future consideration.

Timberline-Fernwood

Timberline-Fernwood is a lowdensity to rural residential area, northeast on 89A, outside of Flagstaff
city limits. This areahas a smallpopulated, has large plots of land, and many of the roads do not
connect. If there is an ordemand program in Doney Park, this area could be incorporated into their
program. However, this should only be added after there has been proven success in the Doney park
area.

Table 4 below represents the areas outside of Flagstaff city limits. It shows the run time and cost
associated if fixeeroute would serve these areas. It also provides a recommendation if these areas
would warrant ondemand service.Cost per trip is usindixed-route cost per hour of $64, hourly
frequency, and estimated ridership to serve these areas. Estimated ridership can be found in Appendix
B.

Table 4: Serving FMPO areas witted-route transit

Kachina Village/ Doney Park Bellemont Timberline -
Mountainaire Fernwood

Add onto No No No No

existing route

Length 24.56 mi 20.38 mi 25.80 mi 25.12 mi

Run time 98 minutes 81 miles 103 minutes 100 minutes

Fixed-route cost | $798,700 $839,500 $663,800 $815,000

per year

Cost per trip $124.06 $41.35 $130.40 $12312

Recommended No. Travel time would | Yes. High number No. Travel time If there is Doney

for on-demand warrant 2 vehicles. of trips to the would warrant 2 Parkservice could
High cost w low mall, easy vehicles.High cost | add this areato it.
population. connection. w/ low population.

TEMPORAL ANALYSIS

Each route on Mountain Line starts and stops at varying times. When Mountain Line is not running,
Flagstaff has taxis, Uber, and Lyft to provide a levdtansportation for those who do not have a vehicle

or wish notto drive. This gap in service makes taking public trangitoneway option for late night
workersand people who go to a latenight movie or go downtown for entertainmentlable 5 displays
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the stop and start times demonstratingthe generalgap in servicefrom about 10 pm 8 6 am on the
weekdays and about §m -7 amon weekends

Table 5: Mountain Line transit start and stop times

Weekday Weekend
Stop time Start time Stop time Start time
Route 2 10:37pm 5:38am 8:37pm 6:48am
Route 3 10:39pm 6:15am 8:39pm 6:45am
Route 4 10:12pm 6:05am 8:12pm 7:05am
Route 5 9:46pm 6:32am 7:46pm 7:32am
Route 7 9:51pm 5:40am 7:51pm 6:45am
Route 8 9:30pm 6:15am 7:30pm 7:15am
Route 10 10:45pm 6:25am 8:20pm 7:25am
Route 14 10:04pm 6:14am 8:04pm 7:14am
Route 66 10:38am 5:49am 8:38pm 6:49am

STREETLIGHT DATAAMNMSIS

StreetLight Data is a company that utilizing cell phone data to aggregate travel patterns for analysis.
The following analysis is conducted using 11 pm fixexite stopping times since the Mountain Line 5
Year Transit Plan recommends smoothing spans omdixoute to 11 pmon weekdaysand add service
hours on weekendslt would cost approximately $107,000 annually for fixedute to expand hours to
11pm, compared to $225,750 to provide those trips via TNC or taxi durip;® 11 pm.

UsingStreetLight Datg 11pm 86amon Fridays andSaturdays have the greatest number eéhicletrips
when fixedroute is not running the greatest concentration of/ehicletrips is between 1 pm & 3 am.
For scale, vehicle trips during morning commute hours are shown in T&bdes well.

Table 6: Number of car trips outside of Mountain Line hours

Monday 8 Thursday | Friday and Saturday | Saturday Sunday
6am3d10am 55,961 43,760 15,762 13,762
11pm&6am 7,425 24,301 12,052 9,957
11pm3s3am 4,407 16,979 9,383 7,456

As seen in Figurg, the top five origins and destinationsn Friday and Saturdafrom 11 pm to 3am are
downtown Flagstaff, rthern Arizona University (NU), Southside, Beulah Areand Flagstaff Mall.
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Data source: StreetLight Data

Figure5: Top origins ad destinations from Ilpm to 3am

CONCLUSION

The low performing routesanalysis demonstrated that for the Thorpe Loop areaan orrdemand
program can be more cosefficient than fixedroute and provide a higherevel of serviceReplacing
fixed-route with on-demand servicewould also allow Route 5 to streamline, redimng operation costs
for the Mountain Line systenand travel time for passengersihe results from this analysis indicate
Thorpe Loop would be a good pilot for edemand program desigrnto achieve the goal of cost
effectiveness

The geographic analysis shows that University Heights, Ponderosa Trails, Pine Canyon, Country Club
Estates, Industrial Driveand Doney Parlare the areas where odemand transportation could serve.

Pine Canyon will ot move to program design since this neighborhood is not a priority to provide
transportation since it is an affluent neighborhood with many second homes and vacation rentals.
Ponderosa Trails will also not be included in program design since this areabeagerved by a fixed

route connecting to the airport. Therefore, results indicate University Heights, Country Club Estates,
Industrial Drive and Doney Parkre good areago pilot on-demand program to achieve the gosbf
geographic coverage where therurrently is no transit servicand first milelast mile connections

The temporal analysis shows that the period from pm 83 am on Friday and Saturday has the highest
concentration of vehicle tripgGML KA<= G> +GMFL9AF * ThéEerdsits indMdale] = F L
that this time period would be the prioritywvhenfilling a temporal gap of no transit service. If funding
allows, the program could expand to other days of the week.
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Chapter 4. Program Design

The following onrdemand programs have been designed by incorporating the data results from Chapter
3: PerformanceAnalysis Each program has apecific goal which is idenfied in Chapter 1 When
designingan ondemand zone, there is a balance between patil ridership and zone size. In order to
maintain 15minute wait times, it is estimated that one vehicle can have 4.7 boardings in one hour
within a 58 7 square mile zone. If the zone is larger than 7 square miles or ridership exceeds 4.7
boardings, then an additional vehicle is needed, which increases program costs.

HistoricalMountain Lifttrip scheduleswerealsoanalyzedto understand the paratransit demand in the
area. Under the microtransit strategy, paratransit vehicles could be used fordemand service when
no paratransit trips are scheduled, as long as it does hotder paratransiton-time performance

Partnering with TNCs was analyzed in the study. However, partnering with taxi companies can also be

AF: DM<=<gKg 29PAAK I|®iDpravidindg R earony Bnd Aalf in optich JoDcusio@ers.

Therefore, it is recommended that a TNC partnership also includes a taxi company. This

J=; GEE=F<9LAGF 9DKG K9LAK>A=K L @i cab=xceptioddore2 J 9 F KA |
information is found in Chapter 5, Federal Requirements.

GOAL 1: PROVIDE ASGEBFFECTIVE SOLUNION AREAS ALONG LOW
PERFORMING ROUTES

Incorporating results fromlow performing routesin Chapter3: PerformanceAnalysis, Thorpe Loop is
the one area on the MountairLine system where there are more benefits than challenges to
streamlining a low performing route with an edemand solution.An onrdemand programcan be more
cost efficient than providing fixeedroute with comparable wait times. It would also reduce travighes

for passengers going to and from Cheshire neighborhoottreasing the attractiveness of the route.
Moreinformation regarding program design can be found in Appendix E.

PROGRAM DESCRIPTION

This program consisof replacingThorpe Loop on Route 5, whigftludesstops 27 outboundand 2530
inboundwith an onrdemand programThegeofenced area, as shown in Figuiieincludes Thorpe Loop
stops, Flagstaff Medical Centestop, and the

Downtown Connection Center.

It is recommended that this program usé¢he
microtransit strategy with one dedicated vehicle
during Route 5 service hours arglieson utilizing
Mountain Lift paratransit vehicles that are in
service to supplemat the service It is not
recommended to have a TNC partnership to solely
serve the Thorpe Looprea since existing Mountain
Lift vehiclesalready sene this area frequently A
Mountain Lift vehicle can perform edlemand trips
when demand s low in the pamtransit program
resulting in better coordination and flexibility
between both programs. Figure6: Thorpe Loopn-demand zone
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